


































































































































































































































































































































































































































































































































































































































































































































































































































































1 ~ ..... ..1 '-' \. .~ \=: ,..,. > -( o '\ \ ~ f: t l;" .( y:: 1- > .-" - ~~ § c' -v -f 
Y1 
c: ~~I JW~ y.; \II uLk-J1 i\..G...::......~ JL..a;~\ ;;,..as::; 4,;.;lAA ~ ~\ ~ _~ a-I J!-> \II 
. ~ ~ ."......J I ~J ..,.4J I ..;.b 1.:1\ ~ ~ J \' I ~ ~ l..aJ~ I yL... .,.J .i.4.J..:.;.J, \ Y I--W I 
L.J..iA ., 
J ~l:...aJI.)W\t\ .)J"'u ~ Jts:. i.S~ ~ i~\ ~UI ~.J....W\ J R 
. [,*,-,] ~~I J.1L:..-U Telecommunication oJ _ ---:J1..;....\fL...a.;\f\..:,.,L.,..,L;-~ Y 
~ ~I ~L.aJI.)W\t1 ~ ... :;; i.u ~ o~ ~Ir Jli~\f\ ~~ C::-.;J..J 
Rural areas 4uylJI JkL:l1 Js0 4;,\ .a - ;14-lJ ~ o~1 ~\fl.,a.;\fl ~L.J..>. 
0A JS r.i y>-~ ~i ~\ ~l:...a.l\ .)W\'Il:'..JL!,... (y --4.M .lI ~ Jl oW::J~ 
. [t ;r] ~y4 \11 o-bdl ~~ '1 Jo.!\J L)I;-IJ ~J.AjI-, ~IJ ~\ 
4-04 ~)~ ~~l.,a..:j'1llA\)~ ~L:...aJI.)W)l1 r.- ~\f~\fl ~i..l..AJJ 
~' 
~ ;5~' ~ t)~ ~\ ~J,;JI JkW Terrestrial alternatives 0 ~ J ":JI jJI..L;JJ 
JW,}I.r,&- ~'1L..a;\f1 ~ ~ \.t) ~ Y ... b ?IJ-> 4J 04';;..;]1 JI ~w. ub-~ 
: [0] ~~~J\tI~'1\...aj'1I~~WI 
~ ~L J>-b iJwl ~ ~\; .. o4.H JLJ\tI';\,.,~  J ~ • j ':1 -, 
. .1>1)1 -.rUI ~\ Coverage range 
. " ~t..;)\~..u....:l ~ 4...b J '11 ~)~I-!IJ;) ~ rS1.,r; ~!\_~tJ ."..,..t101 -" 
0Iy~~d~. II), yl:..,aJ1JW":JlilJ-';"'-""'~4:-:f~Hops 
o...L.;.-IJ~;~.)folS.r>-i~~l~)~..:r Path ~,;kJ1 
. Satellite repeater r../' UI r-AJI ~ JjI.>. .J Single hop 
4:.h;..; ~ 4::J1 J.r-o)1 ~ a~ .;J1J oJJ:.L:-:t1 o~)1 ~J,;Jl JkU101 -'f 
JkL:1\ oh) J1l:..l1 ~ LS,.,.:-ll ~~ ~'1L.a;! ~J.>. o)y ~l;...p ~ 
U-:JWI.)s-..4;...,j '1 ~i ~I oh,., ,\,;1.;.>1 4-)1 J~)i ~.;.; 
. ~))l1 u'1L,a;'11 JL..J ~?y Jj (.$..,.>t uU -Yv" ,-:?i,.,i 
YV 
~ t!..Lj ~~I ~U ~10W Frequency spectrum i.,?:J:J ~I ~I ~ o~.J 
. i.,?)l:f r..S~ ~ o~1 ~~~";JI ~ ul:J:J.;.I1 ~ i\~1 
~.p: p '" -=- ,. 
Round - trip ~~!J ~lJt,~.r;:>-1,; if j:J.r':" J : ~I ~l: ..•. a.lI.JW"::JI uLJ ~ if.J 
~";JL.a;";J1 ~ ~ ~ 1.o.J>' J ~~ ~~.;; J~~ ~.J 'dl ~~I ~ delay 
'j ~ ~.lE ~ '1 ~ ~ Echo cancelers ~..L..4J\ <..:.J~ ':1 i I;"~ .J lo-l:$-~ ~I 
yJIJ:JJ Block-modedta protocols o~ i~~ QL;WI ~ u':l.rS .iJ~ ~4 
~) \II v~1 04 ~1)1 ~ ~J . Polled data circuits ~1~ ':11 uL;~1 
~,:)~~I~~~J1Z.J.J-' Fiber optics ~~I.JL)\tlil~~ 
uU~\j\lJ~Ul.JW\lI~JL.a;':Jlu~.:r~~~~ljw'll 
y~ ~ ~~~.Gi.?..u4~~ J . ~UIJW"'YJ ~4lpi)i Ji~~t;l..1 
~ 0~~."...... Transcontinental ~1).4.11 y?:t? ."..,aJ1.JL;J)r\ u')'~104 ~1 Jl 
...IS';; o~~ ~~ ~ ~l:....a..ll )W":JI ~i ':11 ' J.;;~ II u':lL.a;\ r..J ~ JJ':) 
~ ~ ~ ~ e:h-~01 ~~(..5?\JL.a;I~J..:)~~~I~~J.;; - 11~~.JJ,:) 
. J)- l\eY.};-~':J ~~J\ll 
~ ~4 ;";Jr fSl ~ y,\:.....2.l1 )W)r\ j~ ~L... 0)..,511\ ~1)1 ~J 
4_' q;).nt ~ ~l> 4 ~ Y ~lS:.,lJ QJ.J.4 ~J.riJ1 Jb~ u:Jl,a.j:J\ ~~ 
~J'dl ~"JI ~ ~~ L.o IhJ VSAT ~yil\ o~u~ ~l.,aJl )W'l\ 
VSAT U:..ro Earth station if1.:....aJ\ ~ ~ J '11 ~U . Terrestrial systems 
W5 4J dJ ~ yWI ~ Y Jl>-~I,foJ ~.kAi ..l>-IJ .,l;4-, .... ~.;j.. ~.;:P. 
o~ ~)\ll ~14!i "..z~i~ 0.r>i~L...l> ~~,Jiw, ~lJ..l~~ 
[1] ~ ~;.AJ;.lIJ if\~ ':1\ J~ :J\J..LA::r uly-i jll..w J ~\.;Wl j.Q.; ~ U ~I 
~t~~\~:'?JIJ.!-o4 ~ ";'.J~1~~4. ·14~~.:r~I~J' 
~ ..;..t~...Gl\ ..!..Ll; H- Maximum capacity ~ ~i ..l>- .; .,,; ~ ~ 
~ 'l.;Jl Open wire technology c.~1 ~14 :;~l ~4 ~15lh ~~J 
. 4J ~ )l.o!::.....l v.a--~ ~J~o~1 ~I).I ~ ~y 
o.J~ ~\ oh ~ yL.aJ1 ,.,W')\.l ~1 J}z.:J1 ~i J~I ~~ J 
JI J 4-- ~ il~ 'l11...i.A ~1 '1\ '(,,$..ul o~ ..;..t'l L.,a;'l I ,.:.A.i;-~J ~1...o1~')U 
YA 
..>w\l\ i\~') ~~~';Jl uL...I..lJJ\ ~lJ I.D.J ,~~l,a;j';JI JolyJl ~ ~.1> 
iJ.i 141.J . [v] 4w' :HI o..i.A ~~ ~l:.ll ).;JI ~~)' <.S~ ~I ~I~..w ~l:....aJ1 
¥l..a.lI..lW\l14w·;;~! ~.)L,.ci'J1 ~1.,.J:.~  o.J.:..lP ..:..tL...I)~ J~1 1-4: ~y~1 
~11..u ~ oLol..L..>c..:.....1 {' t$..uIJ [,] t2" r ~ J~I ~I 4li1.Ji Lr ~1.5 ~ 
~ [' '-A]~I)~~J .~I~YUI..>L-i\l~~'l~")\j~_ .6-11 
eyl t: VSAT ..>WI ~ d...;.J~ ~~L.a...::JI ~L...l..>...u 0..>."....:.:11 J..5';-> \II ~ ~I 
. ~4JI..:",lll5:lIJ ..:",ljlJI j.a:J ~..> '.II ~ 'JL.a;'i1 JI~:r ~ 
~ ~ ¥L:.~~.l1 ).~'11; _'a.-1 ~~L,a::.;1 LIJ~ ~llh iJ...a: .J~lo ..>~~-' 
~J ~ I J1 L-JJ u'J La;':J I u~..L:>- .r.;9 y ww4-! ~~ yt--I \ ~rJ 1 t.<.LJ. 4 ..:.t'i L.a;':J 1 
.~\oh I...~l..~~ l;tl.l~- r 
- i· (,)"",~ 
~J;iJ1 4<. • U J!.-~1 ~1 I':""J~I . Y 
Cost J!.-o'il J~ '11 ~I ~~1 ~lJI ~'il j>JJ .r-J.J [.~ yt J...o.f..uJ 
~I u~LS:..a ':JI u.ts:; ~ Jl...i.A ~ J ~ - ~ 4..,j.,ri\1 ~~I UlS:.:J optimization 
. ~ ):11 JL...}J ~ ~ ~L:....a.lI.JW"l1 ~~ ~Y;." ~1..w ~.)L.a.;:j':JI." 
)W\lI;~ .;;-J ~} .. iA ~.)l..a.:.iI4....,..IJ...u ~ ~11.Lt il~4 i ~ ~I Ih J." 
~ J '11 ~lk:..J.\ ~~ O)l,;j J! J...o 'pI ~J+. ' KLJ.4 ~ }:11 JI..y4 YL:....a.l1 
J~:JIJk~JS~~t$)L.a::JI~~.)~I~~UI..lW~ 
~ J \II ~I Lf ~1.:.A::...., ':11 J..f dl:J~J ~1 d 4,;.) ~I A.;.J~1 Access Areas 
~ ~ ~ t!' Yo YL.a.lI.JW'lI,r,-Y JL...a.;)'\ ~ J!-o'11 Jd-I ~.J . [, or] ~~~ 
. ~~.J ~J .. ';" jl r:;!ly ~ J~)..:..tl.b:......o 
~ Optimization model ~)rl ~ ~101 .r-JJ [.~..".l j.r.I..LAJJ 
Concentration ~I).I oh:r.?;:.r- u~~.J ~ ~J .. d-_ 11 ~Iy r:.r ~ ~ t~ 
u,raJ1 ~~..L:>- i...lZ ~1 Blackbone network ~~ \11 ~I ul.i.p\y J profile 
~ ~~ i."..L ~\ 1~ \.:,;}.! ~~II..iA ~1~~.J' [q 0:J)- .~U u\,;L:-:JI.J 
User demands 0:.1 .. a" t \ ~L;J..b.:.a 4S..r> ~\.5 t:: ~~ 0.1> ~ ~ y JS t" ~L..d\ 
J ~.;Jl ~ .)I;..;.J\ ~1 ~J r-"~ ,.:2'; ji ~ ~  ~l!j Jl4-AM' ,.:2;.J 
". , ~yj5:J~;SILIJ.)Jlt.~..l9J ~I?I\'M~ a;r~IIw4-!WrJI 
. o...b-...# 
~~ Jl :u.:wl ~ r::: jy 1Sr.- ~~ ~I ~I Js- c:~ ~II~ ~J 
J--f- -1J . ~I J ~L.... \r10..ll1 1S..l>-1 ~ JS j5 r 0 P-: ~ ~GJ:,litl ~ 
o~ ~I ~ Yo J r..J' ~ ~I Ih ~~ J. 4." .U d KLJJ ~I d........, y t;~l 
... ~.,. "'"' 
U"""L.l r ;; 4 jJ':1l Js-~ J-!. ~ JS J>-\~J ~11"'; 4uyJ ~GJ,~ 
+- ... ,," ~l Traffic .JJ)I 4S? 01 ~;:.A;..J ,~~ ~.J ':11 ~ ..J.>.lj Backbone switch 
e ~L:::; User clusters L,.t! .. l • .i-. t\ .,yl:s. Ji ~ J5 ~ ,:.r..J -" - l\ Jl..a.il J-kL:... 
~ ~-,~I L,.t!J)- II ~~~I.1...... P (\)~.J JJ.1J:-I~..J <. ,:.r.._l)- \ \ ~~ 
;;~I ~1!AJ1 r..J'lpl (J.4J , ;S:WI JW t.i ~~ ~ ~ ~J\j ;;.J~ ~\k 
~J_';- .1I~1"l;';I .. -;".-4~W~~~j~I~' [\]e::-rJlf- ,;; 
,:.r..J)- 4 4:...... ~ I...\.:l:-;;~ ~IYJ (, J..>.IJ J).- " ~ ~J;- e:i1y : Uh:J.~ 
,~.k.....,..:11 J IJ _,; - 40~Ji 4:-oJS J;;~ ~IYJ ' ~.,..:11 ~ ~JSJ 
Jl ~l:...a.ll j51)l.S' oy;-:-S' ~IYJ (,.b...., FI ~ J)" .. t· • ~ d.k...., ~ e:ilyJ 
).~ d.ll>~.M ~J . h....'pi r..i J )." ,,' O· • ~ ~~\ 0..u1 JI ~.J~\ 
~\~Jkl:.1\..:.roJ' ~J)- ~U~Ij-;:S.?I~I~J1L:1I~Jl!...~~~~ 
lAi ,(~"-O.) 0~IJ (~,. 0') ~Jli ~ ~J.;JI Jbl:.lI.1......?1 j-:5)\ 
~ ;; ~\ 0..uIl,.,i . ~ ~ ~ ~ ~ jy !.S.;Jl ;.r ~ ~Js. ~ ;; ~\ Jkl:J.1 
- ". 
e:'ly.LU \' ~k-t (~ '0 i") ¢-L..i JI (~ "A· • .) ~l J!-" ~ Jf ~ 
Backbone ;;~I ;.:...t!~ Y.J'JI ~L....\'1 ~~ o~~ ~t.g.;\1 ~J'; 
. terrestrial long distance network 
.k..... P ~ ~ ;s:w~ ~.r>-\11 ~lA.blicJJ 4.l!.t ~ ~ ~ t,1,J.A..., 01 W pi } J 
1, P ~~ ~ ~ ~ r-::J...1j ~.LS:.W~ L.Jrill JkL:..JJ ~I u l ,I.b-!I 
~Lt.1\ ;; ~ ~1 ~..LJ1.J-'AJ (' r)-: (') ~.J JJ~I..} Access lines JLa;'11 
... .;.. .....,. __ f- ... 
~..wJ;. .\~ !.S..r>-I ..:.;WI2~ 1...>.l'1 ~ ~I L..a:1 ~')l,.J . 45LJ.4 ~.J~I 
t:~L?jJ\ 0:J~,;" QU ~I ~..wl ~J~14~ z.:J JS J 0:J';" tl 
I~ ~ ~~ ~ ~t..; Data traffic ..:.;\';yl ~ 45 ? ~4J r. 4.5:.W1 J I*"-',.jy 
~).hll o.....Jl.)l o."..!.L;..o ~Wl ~ if.) Voice trame ~4JI41\SJ1 ~ 4.S? if 
~I ~~ j:J c~ t 1 ~J>. .uJS::;J J:Ll ~I?I ~ ~ , ~4JI41l5J.\ ~ .tS.rl 
)L.....j~1 ~~ ~..l.&- d .uI...l...S ~I ~ Transmission eost j4.JJ ~~)11 
p .. 
~l:l\~ . LA.H~~k ~'jI~I.rc--~4c:l~ciJ~~¢-~J . ~UI 
, ~~ ~I ~ ~ r- ~i ~ L?-UI ~UI JW)U ~ }'1\ ~~ 
,... 
User Requirement Profile 
.,:.J~ -' 0-!J
w
';W lI.k.,k.> ~ ~J.i t.S..r.- ~L.. ;.J.,s.lll.,:.J1J~ ':Jl ~ ... ~ 
~.,.; t.J"Li\. ~ j'JUI ~~~ Y (') r...i) JJ41 ~-' 4 ~ y:-ll;,s..r-
. Ll)JJ\ oh J ~ ~1 ~:.11-, 4:-,yill 
.tala;.. .; ~..,.llall t--ll." User traffic capacity ~ 1)· 4 11 ,r---ll .u J"" .,. J.Jo.U:-
l!l .. w lli ; L:,;... ~ • J 
~~~ 1 ;. ~ ~ ~.,.:.- .,& tf .. 
.. 
J....:o..\." I~ J .. .i- . l' ,J y-
, 
"\ f • f •• '0' • .b pi )~ ..k..,. p ..:.oW 
~}Ij ~''''''' 
,t,. J~1 H n H ",0 I UkJ,1 j ~1).1 ~~ ~. J .. 4:_11 
• .; • 0 r IJ.>.::..., 4 flo , III 0 • ,r y 'I' • VO "r-U"5)-1 e ~ 
.b- j5J t~.r.1 ~4J1.;..1.f1l1 ~..l; 
:;;....,..I~\.. 
. r ' , r V .,... '\v ~ yo j5J ~).h.U U.J~ 
~-t~.f-I • J' 1 ~ ~..8-1 ..s y:.-. .::..ULSlI 
n \ 'A nr , . ° . W ..:.lyAD .}SJI ~..wl 4C.il.f.1 I 
~~~i 
drr = .llli ~.r' 0'" I A \ • rA" iYV,\o rHo. J wli~1 J:'"" ~? 
~~/~ ..:.~UI 
c! y /(kb)~ y..!ll ~r 
Y x;e-:' 45 • .,:>"- ')' . '\ ') . .,.. .).,,'1 ·.;V1 '1')' ,,:..L;l:.:JiJ:'"" ;S f ~ 
.r." 
'1"1 •• x .llli 4.w r eyo/ t~.T-~4 ~l(tl .::.. LiL::J1 
'-:-'-t~.tl~ I.b.::..L' \ 'I' f V e-'" /..:.-L;LdI..:. 1.f-i ~Js. 
n n q,A H' V w.:.. /..;,t~l.::-lfi~ j~l 
..:..I~ ,;s:JI ~.wl U- Hf it, "0, • \ • t .,:.,I.,:.W .r\ ~..wl 
\~n"= ~ 
YV' n· 'fA I V· '1" • ~~)\,.....All )l~WI..k..,.r-
x L)S:Jl uL-l 1M.' .,..IIA' l'AoA r·yr .. Y'A' • ":"I.fAJI~.J.p x oWl 
.j .,:.,I.fAJ1 tih:.ll.j 
nvo'A=~' 
(',' q--! Grade of service (G.0.S.) 4...o..8-ILS~~.r>IJJ~llhJJ 
, Erlang-B formula "~- t'Y.fll II ~. _ ~ il~~ ~..,.t.6l\ .1.,bl\ ~LJ 
JJl>. ~ JL.a;I;J.~ Call attempt ~J~.ti~ J5 j-" o..l..>-IJ ~i ~ I...i.AJ 
.,t:..§:. ~ ~ ,,~ 
\~ 1\2..; """:""41..r.-LO.; ~ ~ ~ r J I" Busy hours )'L.A...;\ .rs)'1 i ~1 uLs-L... 
~I} ~,) 4......IJ~ ~..G.JJ LS-.r>i uL;y::..-o ~I?I ~~..u . ~..uLILS~ 
.k ..,k3-1 '7'L--~ ~ L~ - \ \ Channel bit rate ¢I,;.;i\\ ~ r JL::::->-' (' ~i . ~I 
,; Y ~.,-JI o~ 01 ~ (32 kb/s) ~ /~ ~ r't ~J~ u~WI r.:-'"" t5'.rl ~.,lkil 
JL...J ilJ..~- .. ~  ~ Digitized voice ~J u y.aJ1 jA.:J.il r...i.o ;;~y.' 
~ ..r>' ~ Y Q / ~ ~ r" u. r 0i J! UW)J~ . Compression techniques..h; ;, l\ 
tJ:..~ ~1.J.k- A ~ oI,.;;L::.j l..a J.r1 u\.j~1 Transmission bandwidth j.i:J Jlk.; 
Q /~ ~ A ~ l:--iJ ~~, jA:J \ ..:2.-';~ ":J...lA..a 0~ 4;; )"LI JJ ,uL.;l~.-:.lI 
Power and data requirement~\.j~IJ olh.H u~~1 ~ ~lh J ul..l.>.:..:.....1 ~ 
. [V] ifU1.rJ.I1 iLb.;J ~J\tl ~1...uJ.l Lr' J5 ~~ JlA: Jl:J~J 
Disconnected cash ~I Jtll J.9J.j ~;, ~1 lh ~ i J3 ... - . " J 
J-i...u LS'} Net present value ~~I ~1 \. .l. 4-L...i d ~)a.ll oh I" flow approach 
- -J4)~ Present worth value (pW\l) 4.:j\SJ.1 ~u...1 d Q _ ;;1101 " .:.r.a )1 r:-S' Cash tlow J~ 
~ ~ -ii).-:~ (r) 01 ~ II1+r)..Lif J..u; 0'Y1.:.r.a 1)_~,I.:.r.a)I.:.r.a O? JJl>.LS.) ~I 
o.)U;, ~..JCapital Jill U"'i) Risk adjusted average cost J..wl;; >WI ~ :r 
: -! ~1511 4U-1 ~I ~ J Disconnect rate ~I J...w 
H 
PWV= L FKI (1 +r)K 
K = I 
~I 0i '\ ~·L~UlJ-It-.AJ\..lZ ~\Ih' ~ , ~ ~?,. ~ .. .r.. 1..Sr; . ~J 
~I ~..,:ili\}.A"'" \II ),~~ ':J4 J..> \II c::o 'j,' • yAl ,-:?~1 ~I J..v.... JI ~I.f-' • 
, ( ")r-'.J JJ41 J 
~J'il ~I uts:;. f, , 
r-Ull ~~; ~IJI ~ (f' JL.,a;':JI.;IJ ,) ~ ~ }:JI ~I ~# 
~ ~ 
Jk~ 0 y.!.~ r- ;;" J5 ~.; ~I ~ J ':11 JL.aJ'11 ~I? ~) ~4 0.) y.-)1 
.. <-
• I .':\.j .~. ~ L...p )II d.5:....!J1 uts:; ~u Jl::JL .. J p" l\. < .. 0'" 'T' yv- ~ yAl "J. ~...J ~ " .r.:-' .r 
. Jl.,ajl ~lpJ ~:r JL..a;1 )IJ.) 
: Jl;j\S WS01 W \11 4S:....!J1 ~ .l~\ . c t' f,. 
.. ...J. 'M u--:r-'~J 
T C = CT + CA. N " , 
CT = CTC. D.NT + 2. TT. NT 
CA = CCK. D. NA + 2. CL. NA 
~)~~,-?i0J-4~.J\j\~~I~\ = Tc:~i~ 
LS..ll1 o~ Jl.,aj'11 )IJ.l ~ ~ = CT 
0:J ,,';" .t\ jz5; ~\y Jl JL..a;~1 ~';A,..pJ ws:; = CA 
. rS jSJ J l.,ajpl;j jSJ ~ }11 ~ ".II 4.4..\.5:; = CC K 
.? ~4 dJLlI = D 
. ~).kll JL.a;)I1 ..:.;I~ ~1.:l..uJ1 = NA 
. JL,a;loL:.; j5J Jl,ajl a..o) ~~ J5 ws:; = CL 
o)b j5J) ~ J5J (~;) ~:f' Jl,a;':11 o)b ~ = eTC 
(CI\.S:.j;) ~:f' JL.a;'11 )1)..0 fll .)J.JJI = NT 
, ~:f' J\..,ajl oJb j5J ~:f' J\..,aj'll oJb ~4.:~  = IT 
4....:J.;J1 ~l,J;,.llll.l.M- = N 
~ ~ '1 ~wllh 01 ~ :i;;b:JJ ~)I ~~ j.4- 11 t!.r~) ~~I 
. cfo1 c:.~yJJ J!..o\fl jJ-I ~~'1 ~l...w\j1 ~)Jl 
Terrestrial ~.; ~ I ~l...::-S.rJ1 ($.b- 'i WlSll ~u..1 ~I .,. r-t.; JJ0.4-
facility 
c.; I.5J. \ 41 LJ-I ~ I ~I~~I~ . ;1s::J\ t."; .. 
C,S.),....... JL.;) «($':'."...... J4.;) 
\\'\"o , 0 (Access link) J~"il ~J:.rJ 
(CC K) ~ / 'Qi.;; / 
Vo"\Vo , •• II J~l ~J ~4-i Js:l ~t!.ll ~\ 
(CL) oW \S0 (Link tennination) 
uLlI..:"I~ J~"i\ o)b ~ 
0,,\,A ,A (Long distance trunk) 'Q.wl 
(CTC) ~ / (Circuit) ;; ;b / 
W-' W;JJ~1 J ~ )I.,:.J\,;WI rl .. l>.- .. ~ ~ c,):J)- ~ ~1.):!..lZ 01 
: ~81 ~1"""pl?~J (r J ') 
J~l oW ,,,rr = 
, t :.;s- :i.!_H~.11 ~ Ld-I ~ 1) ~ /.k;. / ~:> .Y-'"" J 4-, , ,r 0 = 
. (uiy:...... 
rS - JlA;l at;.; rrvo \A = 
d.:~ /-O)b I~:;~ J4.J vo,,\VO = 






U. ~iJ High capacity ~L.Jl ~I .,:.JI~ ~.J 'J I ~ .,.:.II ,;IJ :; :;~ 01 
r--Uil ~ ~ ~I (NT) High density super group ~WI Ul!s:J1 ul~ USlA.H 
- ~ r ~ , [' i] (..A , t • 0 L .r.....L.Z) ~;'O ~1-' '1",- ". ~ .)...L.Z ~~ L;.-L.... ~I 
. '" "vro ~ f-~ y JL.,a;'.1I ~IJ:;:;..L.,s. J . (r)~) JJ~I ~ ~ 
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g)l.~x J)JI ~;:JI Jy6.l1 wWI JJ.I ~\s. ~~ 
"'(~) , ~ ,h.lJ (Circuits) ;IJ~ L~ ,....kJ1 
iAO' • , t • 'l'Vo ..,j ~I - f~..u, 
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~noA oli n, d~-~..u.1 
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g'''A At on .~-~ 
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Abstract There has been a general acceptance world-wide in the role of satellite i.n serving 
the telecommunication needs of rural areas, including most of the local access connections to 
the main terrestrial national network. Further. it is even possible to replace the whole basic 
terrestrial network entirely by a satellite network. whenever, it is economically feasible. 
Therefore, the study of the economic of satellite rural network is of a considerable 
importance. 
This paper presents a case study of the rural telecommunication network in the 
Kingdom of Saudi Arabia that combines both satellite and local conductivity. The study 
aimed towards showing that for serving a large number of the Kingdom rural regions it may be 
more economical to fulfil the regions telecommunication requirements through satellite 
facilities rather than terrestrial alternatives. The cost optimization model developed by Roy 
D. Rosner was applied by this study on selected districts of the Kingdom. The averge overall 
rural requirement of the Kingdom is then estimated by generalization of the results obtained. 
The study shows that the least cost solution of the Saudi rural network can be achieved by a 
hybrid network that uses satellite technology as well as terrestrial facilities. In addition, this 
study examines the relationship among various elements of the rural network that influence 
the optimization of the network design, and presents a comparison of the economics of the 
satellite earth stations access with various terrestrial rural communication alternatives. 
